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~  Mumps  virus  infection  without  parotitis  was  observed  in  one  member  of  a  tour-nan 
U.St.  Navy  diving  team  during  a  15-day  600-fuot  chamber  dive.  As  pare  cf  a  biomedi¬ 
cal  program,  blood  samples  were  obtained  periodically  throughout  the  dive.  This 
report  details  the  clinical  course  of  the  disease,  the  biochemical  changes  that 
occurred,  and  the  serum  viral  titer  studies.  There  were  r.o  apparent  differences 
between  mumps  in  the  hyperbaric  environment  and  mumps  at  ambient  pressure. 


NATIONAL  TECHNICAL 
INFORMATION  SERVICE 

W»l»8tl>t«,  »t  51TJ1 


a 

9 


Clinical  Aviation  and  Aerospace  Medicine 

Case  of  Mumps  During 
Hyperbaric  Exposure 


Pls:  :T?CX  A  " 

i.v  i',yc  ro  lease; 

m<?*  »■-  ij.  >«  i 

. . iutsa 

D  O  C 
Wm%m  i 

UmssranrESH' 

c 


H.  li  Dantkj*.  T.  L  Smjux,  D.  K.  t’wwv.  K.  T.  Flynn. 
and  J.  M.  Aiexanwa 

Sara!  Medical  Research  Institute.  BciltcaUt.  Mmtfiam!  ;T00I4 
and  f'.S.  Xazg  Kxfwrimcnt"!  Ditto"  t  'nit.  Washington  Sant 
Yen}.  Washington.  D.C.  305SO 


IHntw*,  It.  K._  T.  (.  Suitr,  I>.  E.  I'nwx.  E.  T. 

■ws4  J.  M.  Aus*m*»,  Cer  cj  ms. pi  dmrimf;  hyjv  rb&ric  rt- 
i»w re.  Acrthpacv  Mnl.  I2<  12  h  W-TS-IATT,  I17L 

W«V  >»»  Wwliw  «iAwl  porotiHi  was  <haw4  im  mm 
awedwr  of  a  Inmm  UA  Navy  dHiwg  team  *>i'«n  a  IS-iby. 
W*lrt  dw>n  dr*t-  As  part  at  a  Rtaefctl  pea pat,  Um4 
samples  were  Alaiwd  p  triad*  aMj  tWawAml  dm  dh«.  Ite 
tepmt  drtadt  dm  etmocal  twre  «f  dm  tfeewr,  dm  hmrhim'waf 
«ha»B  that  maid,  ami  dm  teeaaa  Hnl  titer  mfa.  There 
wwe  aa  JppMtat  Email  Wt«iu  mapi  <a  dm  k;pdak 
esniramima*  and  mmaui  at  wed  Km  areamrr. 


Frran  the  ltareas  of  Medictee  ami  Surer  rv,  Navy  Depart - 
•rent,-  Research  Task  No.  MF12.524.0l4<lW6  awl  M I309.C2- 
IC10. 

The  opmiows  or  ersrt.  on  rottfasnesj  hrr/in  are  the  private 
rates  cf  Hre  authors  ami  are  not  to  lie  crow:, wed  as  rABrial  or  re- 
leetiag  the  view*  of  the  Navy  Department  or  the  Natal  service 
at  large. 


T*  HE  COURSE  OF  MOST  viral  diseases  hat  hern 
*■  ftdhr.wd  only  after  tlte  onset  of  dinted  symptoma¬ 
tology  A  nwrt  opportunity  to  i|«me  dinfcal  l>h>- 
citinnH-al.  and  viral  antiimdy  changes  in  a  ease  of 
n tumps  vine:  infeettun  without  parotitis  occurred  whit 
a  sihjut  <mder  intensive  btotnodical  nxmitoHtnl  dnd* 
opetl  mumps  during  hsperbarie  exposure,  Hkic'icnrieal 
dwnges  were  apparent  the  tlay  the  demlter  dive  to  a 
simulated  tfepth  of  600  fort  of  seawsfer  h^sn  al¬ 
though  dinted  signs  did  not  ticcttr  until  the  second  day 
in  the  hdittm-ovygen  air^ispherv. 

METHODS 

The  week  prim  It*  the  hyperbaric  exposure  pvriodk- 
fxstmg  venous  Wood  samples  wttc  obtained  by  veni¬ 
puncture  at  6:00  J.m.  to  pisniilr  Itasdine  serum  has 
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chemical  intinitanng.  The  analyses  reported  here  were 
performed  by  .standard  laboratory  methtxls.  Tin*  chain* 
lx*r  exposure  was  fin  a  total  of  15  days  including  7  days 
at  600  feet  and  8  this's  of  decompression.  A  complete 
description  of  tin*  dive  profile  and  tin*  results  of  Irio- 
ehtuska!  determinations  lias  lx*ea  published.’ 


RESULTS  AND  DISCUSSION 

Clinical  Description:  Immediately  prior  to  descent, 
the  subject  underwent  a  physical  examination  tliat  re¬ 
vealed  no  alxmnnalitics.  Twenty-four  hours  after  reach¬ 
ing  a  pressure  equivalent  to  600  feet  lx*  developed 
malaise  and  fever  which  persisted  for  eight  days.  Tin* 
second  day  of  tlx*  dive  he  developed  testicular  ti-.xlcr- 
m*ss  which  persisted  througixxit  tlx*  remaiiMler  of  tlx* 
dive.  At  no  time  during  tlx*  dive  did  lx*  demonstrate 
any  salivary  gland  signs  or  symptoms.  Upon  comple¬ 
tion  of  tlx*  decompression  the*  only  finding  was  smix* 
residual  testicular  temk*nx*ss.  It  was  not'd  that  two  of 


tie.*  divers  children  developed  elassieal  mumps  »lx*  <ia\ 
of  onset  of  his  symptoms. 

Biochemical  Observations: :  Figure  1  slums  tlx* 
cliauges  tluit  were  observed  in  iiaptnglohm.  treat  im- 
phosphokinasc  (CPK ).  lactic  dehydrogenase  (LDII). 
and  amylase  cunipared  with  viral  titers,  clinical  symp¬ 
toms,  ami  the  dive  profile.  Tlx*  first  noticeable  eliange 
was  an  increase  (3-fold)  in  serum  amylase  on  tlx*  day 
tlM*  dive  Ix-geu.  At  this  point,  ix>  changes  >n  sennn  viral 
titers*  wen*  evident  nor  had  tlx*  diver  reported  any 
symptoms.  Tlx*  next  sample,  olrtaimd  two  tlays  later  as 
an  acute  phase  sample,  slxiwed  significant  iix-i  casts  in 
LDii.  CPK.  aixl  liaptoglohlin.  Mumps  viral  titers  had 
increased  only  two-tohl.  generally  insufficient  to  estalr- 
Ilsti  diagrams. 

Of  ilx*st*  scrum  constituents  (.'PK  apjx-areii  to  lx*  ole- 
vatid  in  all  the  divers  aixl  is  presuiixd  to  lx*  asvx-iafed 

*Tl»e  jutlors  «iih  to  csiirrss  tl«*ir  appreciation  to  Dr.  J.  EnS 
tier  and  Mr.  H.  CJuRy.  Serology  l)iii«on.  U.S.  Xan  Medical 
S;  In  nil  (.if  t!a-  aiuKvi*  of  \iral  titers. 


Fig.  1.  Scram  viral  titers,  taoctxwt- 
val  change*  and  ettnica!  sj  mptoni*  of 
etnrr  with  the  ■mimp*  m  i elation  to 
the  loped  ark-  exposure.  I>»ttt»g  the 
l»ist!  imixalrac  fever,  the  whjfct 
hail  nmimi!  xpiline  fever*  aid  srn- 
i  ral  inalaiv. 

t  in.'lxatn  vuupV  fears  fix  rb- 
tainim:  blood. 

A  imlicatr*  at  actitc  ami  a  nm- 
saVrm a  sample  dbtained  on 
the  dhw  with  mwnpe 
•  valor  of  determhiatioo  for  Miti- 
iert  wim  t-oot railed  Biumpv 
<i  mean  of  M'*«n  otbi'r  «lhe*»  e# 
this  am!  an  itlra*ical  dhc. 

II Al  hi  nxagehit inatinu  rnbibitiir*  anti- 
liirh'. 

CF  orntphum  n!  Station  .intdssh  . 
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with  tlie  hyperbaric  exposure.  >.ltlxnigh  increases 
in  L1)H  and  haptoglobin  were  nota-d  in  tlx*  non-infvet- 
ed  divers,  the  increases  in  the  diver  with  tlie  mumps 
were  much  greater  The  elevated  amylase  level  sug¬ 
gested  salivary  gland  or  puiwrcatic  involvement,  al¬ 
though  nc  symptoms  associated  with  the  pancreas  or 
salivary  gland  were  apparent. 

Mumps  antibody  titers  were  not  significantly  elevat¬ 
ed  until  tlie  eighth  day  of  tin*  dive.  During  dccoinpr-s- 
sion  tin:  three  otlu-r  divers  had  significant  elevations  of 
mumps  lictiiagltutiiiation  inhibition  antilxxiy  titer  from 
<1:10  to  1:80,  presumably  due  to  the  close  (.on tact 
witli  the  subject*  These  three  divers  liad  a  history  of 
mumps  in  ehildliood  ami  were  presumed  to  1h*  iimiiuiie. 
lliis  secondary  im-rease  in  uiuih|>s  autiliody  in  tlx  his¬ 
torically  iminuiic  individuals  was  mit  n\  great  as  that 
olwcrved  in  tlie  diver  with  the  mumps.  On  a  snliscrjucflt 
identical  dive  tliere  was  no  cltange  in  autilMNty  titer  in 
any  of  tin*  four  divers,  suggesting  tliat  these  antilxxb 
eltangcs  were  not  associated  with  hvperlvtric  exposure. 
Table !  lists  the  viral  aurigeits  tliat  wen*  rtsetl  in  screen¬ 
ing  tin*  divers’  senna  The  titers  of  oilier  viral  aoti- 
iMKlie-  listed  did  not  change  in  titlier  of  tlie  two  dives. 

CONCLUSIONS 

Two  important  points  are  evident  as  a  result  of  this 
oirsen'Utioti.  especially  as  loan  is  subjected  to  more  fre- 
qoent  ami  longer  duration  hyperiiaric  evpnsurrs.  Tlx- 


TABLE  I.  AXTK'-KNS  USED  IN  SCREENING  SERUM  FROM  DIVERS 
MXI-OSKIJ  TO  .V  UYIKHHAHIC  ENVIRONMENT 
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first  point  is  tliai  tlmre  was  no  significant  diHerciu-c  in 
tlx*  courst  of  oik1  infectious  disease  w1k*i«  tlx*  acute 
pltase  (xvtirml  under  evtreimiy  alicn-d  <-n\  inmmental 
conditions.  StNiHxlly.  tlx*  oliservetl  increase  iu  mumps 
antilxxly  titer  demonstrated  that  ium»uix>glolm)tu  pro- 
doction.  a  normal  response  to  an  inftetious  agent.  was 
apparently  unimpaired  wIhti  tlx-  subject  was  in  a  hy¬ 
perbaric  envTnmux'nt. 
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